Existing nonfatal occupational health data have many limitations, including (1) the exclusion of data on a large section of workers such as the self-employed and federal employees, (2) underestimation of work-related diseases, and (3) reliance on a statistical sample that limits regional and local analysis. 4 Occupational injuries and illnesses are preventable. Prevention is based upon the how, why, and when of any given health condition, yet currently there is no comprehensive nationwide system to track work-related injuries in the United States. 4 In its 2011 "National Prevention Strategy," the National Prevention Council, headed by the US Surgeon General, recommends that businesses and employers "expand and improve occupational injury and illness reporting systems," while calling on health care systems, insurers, and clinicians to "include occupational and environmental risk assessment in patient medical history-taking." 5 Adding industry and occupation (I/O) to hospital data collection is a critical step toward building this type of comprehensive database of nonfatal events that can be used to prevent future injuries and illness. Through collaboration between the Council of State and Territorial Epidemiologists (CSTE) and the National Institute for Occupational Safety and Health (NIOSH), states have already begun exploring opportunities and methods for occupational health surveillance. The CSTE's 2010 report on occupational health indicators specifically identifies hospital discharge data as a key information source. Thirteen states have participated in generating occupational health surveillance data in partnership with CSTE, with hospital discharge data included among the data sources for this pilot. 6 This article focuses on inpatient and emergency department visits as examples of the clinical benefits of collecting I/O. Nevertheless, the benefits of collecting these data extend into other areas of patient care, including physician office visits, outpatient, and ambulatory care settings.
USE OF EXISTING STANDARDS FOR I/O CODING
A mechanism to add I/O standards to hospital discharge data is to include them in the Uniform Bill (UB). The UB is used by public and private payors in the United States to (1) submit health care claims for reimbursement and (2) report important data to state governments. Reporting data to state governments enables the use of hospitals' administrative data for the public good. The repurposing of administrative data to obtain population-level health information for injury and illness prevention is efficient in the following several ways:
• minimizes the need for additional resources by avoiding data duplication; • the addition of only two codes to the UB will make it possible to identify the I/O of all persons presenting to hospitals; • these codes fill the information gap in I/O data, generating tremendous public health dividends for the public and for researchers; • these codes will enable health care providers, hospitals, physicians, public health authorities, and researchers to better identify and understand illnesses and injuries associated with particular occupations, and ultimately improve prevention; • these codes allow quantitative evaluation of programs and interventions to reduce occupational illness, injury morbidity, and mortality.
Two existing federal standards, the North American Industrial Classification System (NAICS) and the Standard Occupational Classification (SOC), can be used to uniformly collect industry and occupation data. Using standards already in existence would close the information gap identified by CTSE and NIOSH without the burden of creating a classification system. In addition, because NAICS and SOC are federal standards, data collection will be uniform throughout the country, enabling the creation of a comprehensive and comparable set of data that will be consistent among states throughout the United States. These standards are complementary to, and crosswalk with, the alternatively used US Census Bureau Industry and Occupation codes. 7 Using data collection mechanisms that are already in place instead of creating de novo systems is a cornerstone of public health practice, and utilizing hospital discharge data is no exception.
The NAICS originated in the 1930s as the Standard Industrial Classification system, created to establish comparability among businesses in the United States. The NAICS was designed to accommodate new developments in the global economy and new approaches to classifying economic activity. 8 The NAICS features a 6-digit coding system, with the first five digits fixed by international agreement to provide standardization between the United States, Canada, and Mexico.the industry group, the fifth digit designates the NAICS industry, and the sixth digit designates the national industry. The five-digit NAICS code (Table 1) is the level at which there is comparability in code and definitions for most of the NAICS sectors across the three countries participating in NAICS (the United States, Canada, and Mexico). The six-digit level allows for the United States, Canada, and Mexico each to have country-specific detail.
The SOC was first published in 1980 and revised in 1998 and 2010 to create comparable data among all government agencies and private industries. 9 Both NAICS and SOC are designed hierarchically, allowing data collection with a manageable number of categories. All workers are classified into 1 of 840 detailed occupations. Detailed occupations are combined to form 461 broad occupations, 97 minor groups, and 23 major groups. The structure is comprehensive and encompasses all occupations in the US economy. If a specific occupation is not listed, it is included in a residual category with similar occupations. The SOC code ( Table 2 ) uses six digits: the first two digits represent the major group, the third represents the minor group, the fourth and fifth represent the broad occupation, and the sixth represents the detailed occupation.
Adoption of the NAICS and SOC codes will achieve the critical task of providing a single national standard for the definition of I/O across the United States. Adoption of a uniform standard lays the groundwork for state-level implementation of data collection as well as future developments in health information, such as systems for electronic health records (EHRs). To ensure the ability to compare and unify data from different sources, it is critical that common coding standards guide the collection of I/O data for all facets of the health care system. It is also important to collect I/O data for all patients, regardless of whether the presenting problem is reported as work-related. Occupational hazards are not always understood initially, and some illnesses and injuries are only gradually recognized to be related to a particular occupation. As new workplace hazards and disorders emerge, the NAICS and SOC codes will enable researchers to historically review discharge data to examine causal relationships.
PROCESS OF ADOPTING DATA STANDARDS IN THE UNITED STATES
The American National Standards Institute (ANSI) Accredited Standards Committee (ASC), X12, is a Designated Standard Maintenance Organization (DSMO) designated by the Secretary of Health and Human Services to maintain electronic data interchange standards for national and global markets. The National Uniform Billing Committee (NUBC) is a DSMO that acts as the standardssetting body for the UB. The NAICS code source is currently an approved external code source defined for use in the ANSI ASC X12 standard. The SOC code source was approved in September 2011 as an external code source defined for use in the ANSI ASC X12 standard. Inclusion of NAICS and SOC in the X12 standard is an integral step to adding the standards to the UB; ANSI ASC X12 is a Standards Development Organization, occupying one branch of the DSMO system, whereas the NUBC is a Data Content Committee (DCC), occupying the complementary branch of the DSMO system. Approval from a Standards Development Organization can bolster the strength of a proposal for a new standard with the NUBC. Adoption of NAICS and SOC codes to the UB is necessary because the majority of states have specific language in their legislative rules to follow the NUBC standards as they are revised. The remaining states specify particular data elements through rulemaking or legislative mechanisms.
The authors, with support from the Public Health Data Standards Consortium and the National Association of Health Data Organizations, submitted a change request for the addition of I/O standards to the UB to the NUBC in February 2011 in compliance with the submission process delineated by the NUBC. 10 The change request was brought to the attention of the NUBC membership at the March 2011 NUBC meeting in Chicago, Illinois. Reasonable questions about the proposal were raised by the NUBC membership, so a vote was not pursued and a white paper was written in response to the questions raised. The white paper can be found on the Firefighter Injury Research and Safety Trends project Web site, http:// publichealth.drexel.edu/firstwhitepaper. The committee inquired as to who would benefit from the addition of I/O codes should the committee add the standards to the UB. The examples in the following section were provided to the committee in the white paper and are reproduced here.
After disseminating the white paper, garnering letters of support (Table 3) , and communicating with NUBC leadership, the proposal was again brought to consideration for the committee in August 2011. Nevertheless, a vote on the change request to add I/O coding to the UB was not taken, resulting in neither an adoption of the proposal nor a denial of approval by the committee. According to NUBC protocol, "a response to the requestor of the change will be made within a reasonable amount of time." 11 The NUBC protocol further states that requests that are not approved by the NUBC will include the reason for disapproval along with any specific recommendations.
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At the time of the submission of this manuscript, no response from the NUBC had been received despite the authors' multiple requests for information as to the current standing of the I/O proposal. Such inaction by the NUBC is not acceptable, particularly because the subsequent attempts by the requestors to meet the ever-increasing demands of the NUBC to prove the feasibility of I/O data collection are not a part of the data content change request process as promulgated by the NUBC.
TABLE 3. Letters of Support for Adoption of Industry and Occupation Standards
conditions, including asthma, bronchitis, chronic obstructive pulmonary disease, etc. The man was actually developing new onset occupational asthma. He recently lost his engineering job due to economic downturn, and to tide his family over, he took a new job working in a local bakery. The physician had no basis to diagnose (or even suspect) occupational asthma, because the physician had no occupational data. 12 The correct diagnosis and treatment (including reducing exposure) may be significantly delayed, resulting in prolonged and unnecessary treatments, continued exposure, and worsening of clinical condition. These outcomes will increase health care costs and absenteeism and reduce productivity. A 1998 study published in the American Journal of Industrial Medicine determined that 21% of the asthmatic patients in the study population had symptoms attributable to occupational exposures, yet only 15% of physicians even asked about work-related symptoms, and physicians tended not to diagnose asthma as work-related. 13 
Health Care Delivery Benefits: Value for Providers
Under the Patient Protection and Affordable Care Act, Accountable Care Organizations (ACOs) will play a significant role in the US health care system's effort to reorganize for increased costefficiency and quality of care. 14 The goal of ACOs is to successfully assume responsibility for the full range of care of the population in a region, including care utilization, outcomes and efficiency, and overall management within a budget. The ACOs will need to gather additional patient data to enhance the management of patient care on a large scale. Industry and occupation data will support ACOs' efforts to achieve payment reform by ensuring that the correct payor is billed for the encounter, enabling a better understanding of the health care needs of local populations, and improving planning and oversight of local health care delivery.
Furthermore, I/O data will facilitate the identification of occupational injuries in all fields of employment, improving each industry's capacity to design and implement new safety measures and policies. New safety innovations should result in better financial security for employees and their families, as well as productivity gains and cost savings to employers. 15 
Public Health Benefits: The Example of Work-Related Amputations in Michigan
Michigan State University's Division of Occupational and Environmental Medicine created a surveillance system for work-related amputations within the state, beginning with data from 2006. The project was based on hospital data using International Classification of Diseases, 9th Revision-Clinical Modification codes, supplemented by workers' compensation data. Michigan hospitals are required by law to report work-related amputations. The NAICS codes were used to define the industries in which the amputations occurred, and both nature and cause of injury were also recorded. For 2007, the surveillance system identified 708 work-related amputations, a rate of 15.2 per 100,000 workers (the US Department of Labor estimate for 2007 was 160; 77% lower). Eighty-four percent of these cases were identified using hospital data, and workers' compensation claims identified the remaining 16%. Among the findings, the research showed that
• 88% of workers sustaining an amputation were male, • the highest amputation rate was for males aged 20 to 24, • power saws were the overall leading cause of amputations, and • paper and primary metal were the two manufacturing groups with the highest incident rates. 16 Results from the surveillance system allowed the Michigan Occupational Safety and Health Administration to inspect as many as 68 worksites and find hazards that might have otherwise remained undetected. The detection and correction of such occupational hazards are critical to reducing these serious injuries and their economic and human costs. 16 
IMPLEMENTATION STRATEGIES FOR I/O CODES
The following section on implementation conveys a realistic vision of how the standards could be operationalized if states choose to implement the NAICS and SOC data collection. Although the NUBC may be concerned with the burden of implementation, the decision to implement is solely a state-level decision. If the NUBC decides to include I/O standards in the UB, this does not translate into a directive to the states. The goal of petitioning the NUBC is to ensure that if states choose to implement I/O data collection, they would use the same standard, thus enabling comparisons of the data to be made between the states. States could choose to create their own I/O standards, but this would seriously impair comparisons of state-to-state variation in occupational illness and injury.
Although the first step in collecting I/O information is adoption of the I/O standards, implementation with minimal burden is a weighty consideration. There are two pieces of good news in this regard: a successful pilot study on asking patients about I/O during health care encounters and an efficient technological solution to coding I/O data.
Reasons for Geographic and Racial Differences in Stroke Pilot Study
The Reasons for Geographic and Racial Differences in Stroke (REGARDS) study is a US study focusing on the factors that increase a person's risk of having a stroke. Using a telephone survey, REGARDS researchers asked thousands of adults 45 years and older four questions about their employment I/O to identify possible causes of stroke mortality disparities. In 2011, the REGARDS project found that I/O data collected from study participants using the four I/O questions could be obtained in less than 2 minutes for the majority of cases in the study (Leslie MacDonald, written personal communication, 2011).
NIOSH Industry and Occupation Computerized Coding System
Capturing I/O as free text during patient registration is an economical and labor-efficient method to record data in a standardized manner. An automated coding algorithm greatly expedites the conversion of free text to numeric codes by avoiding the costly and labor-intensive process of manually coding free text. Such an algorithm can be used by hospital personnel (registrars, IT professionals, or medical records coders) or by the state-designated data collection agency. In 2008, NIOSH began developing an I/O coding algorithm using NAICS and SOC standards. The algorithm, NIOSH Industry and Occupation Computerized Coding System (NIOCCS), currently converts I/O free-text to coded data at the rate of 2 to 3 records per second and has been shown to perform with 90% accuracy (Susan Nowlin, written personal communication, 2011). Optimal performance of the algorithm was achieved by NIOSH partnerships to beta-test NIOCCS with six pilot states, the US Bureau of Labor Statistics, and Drexel University. The NIOCCS is available free of charge to all health care facilities.
INTERNATIONAL I/O DATA COLLECTION & RIPENESS OF US POLICY LANDSCAPE FOR ACTION
Discussion of I/O data collection is currently focused in the United States. Research on I/O data collection as a standardized and compulsory inpatient procedure in hospital encounters in the United Kingdom and Australia has yielded no policies mandating the collection of I/O information. The United Kingdom collects data on workplace injuries through employer reporting to the Health and Safety Executive in a procedure similar to that in the United States, where workplace injuries are reported by employers to the Occupational Safety and Health Administration. Australia collects industry (but not occupation) information in the patient medical record only if an injury is reported to physicians as occurring in the course of employment. Even in countries with public health systems, such as the United Kingdom and Australia, the need for I/O data collection is relevant beyond ensuring the proper allocation of treatment costs for work-related injuries. The clinical benefits, as well as the public health surveillance opportunities presented by a national database of I/O data, are applicable outside of the United States and should be pursued internationally by countries with infrastructure to support the data collection.
Because of the broad range of advocacy and policy discussions about I/O data collection in the United States that are currently ongoing, the time to act on the standardization and implementation of I/O data collection is upon us. The National Trauma Data Bank has included both I/O information in their data standard since 2011. The National Trauma Data Bank uses NAICS and SOC as their coding standards, citing the need for national standardization of information collected by trauma registries in each state. 17 In June 2011, the Institutes of Medicine (IOM) convened a workshop on Occupational Information and Electronic Health Records and released a subsequent report directed to the NIOSH. The report calls for stakeholders (including NIOSH, the Bureau of Labor Statistics, and the NUBC, among others) to develop models for reporting I/O in EHRs in ways that are meaningful for clinical and public health use. 18 The committee organized its report around the five health care outcomes and policy priorities used to catego- Improve the quality, safety, and efficiency of care and reduce health disparities; engage patients and families in their health care; improve care coordination; improve population and public health; and ensure adequate privacy and security protections for personal health information. 18 After gathering and reviewing the available evidence, the IOM committee concluded that "occupational information could contribute to fully realizing the meaningful use of EHRs in improving individual and population health care" 18 by fulfilling the identified policy priorities. The IOM committee concluded that the NAICS and SOC standards should be used to effectuate these priorities. 18 The process of adding I/O to the UB is a complementary and contemporaneous component of the ongoing effort to have these components added to EHRs.
Building on the IOM recommendations, the American Public Health Association adopted a policy recommendation at the annual meeting in October 2012 specifically modeled on the IOM recommendations to add I/O data collection to EHRs. The recommendation elaborates on the opportunity to improve public health surveillance through adding I/O information to EHRs and emphasizes the timesensitive nature of the issues because the implementation of EHRs is well under way in the United States. 19 Also in 2012, the National Committee on Vital and Health Statistics (NCVHS) wrote a letter to the secretary of Department of Health and Human Services (DHHS), outlining the emerging responsibilities of DHHS to set health information standards under the Affordable Care Act. 20 The NCVHS, the US advisory committee charged with providing recommendations on health information policy and standards to DHHS, recommended that occupation and industry should be asked of all patients as a core demographic variable along with level of education and income. The standardized collection of this demographic data, according to NCVHS, is a necessary element in measuring health disparities, especially socioeconomic status, and its relationship to health. 20 Collecting I/O in hospital administrative data is a first and partial step toward a comprehensive surveillance system of workrelated injuries and illnesses. The next step is to collect I/O data in physician office visits, outpatient, and ambulatory care settings, where the majority of patients present with work-related injuries and illnesses. The process of collecting I/O data from these data would involve submitting a change request to the National Uniform Claim Committee (NUCC) to include NAICS and SOC in the NUCC Data Set.
CONCLUSION
Industry and occupational data are the missing components that would make hospital data useful for significant occupational health advances. Adding I/O standards to the UB would create an opportunity in the US to use these data, allowing industry and public health practitioners nationwide to understand more about their patient populations, better identify work-related injuries and illnesses, and design prevention strategies. Preventing occupational injury and illness enhances quality of life for workers and their families, while reducing health care expenditures and improving economic performance by keeping workers healthy and on the job. Because NAICS and SOC codes are already used by federal entities, consistent and comparable data can be readily collected if the codes are adopted into the UB. A technological solution to expedite coding has been developed by NIOSH and is ready to be used by health care organizations. By using existing coding structures and technological solutions, I/O
